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Polypeptides

Porin
Photosynthetic Center

Nature’s choice for the construction of functional

nanoscale devices

Carbonic Anhydrase

Polypeptide scaffold orients functional groups in the

required 3D relationship...

•Stability •Wide variety of functional groups



Different Structures: Same

Function!

SubtilisineChymotrypsine



Modular Construction

Huge number of possible combinations to create

unique nanostructures















KcsA: A Channel Protein Model

R. Mackinnon et al, Nature, 2001



A Minimalist Approach

Helical peptide

nanostructure Crown ether

array

 KcsA
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Biophysical Studies

• CD spectropolarimetry (solvents,

concetration, vesicles, salts, etc)

• FT-IR (solvents and vesicles)

• Polarized ATR (different peptide/lipid ration,

different lipids)

Strongly !-helical, monomeric in hydrophobic solvents







Nanoscale Therapeutics

Use synthetic channels as membrane «!hole punching tools!»

Wide variety of target cells

No possibility to develop resistance









New Approach Towards Sensing

• Develop a simple and general assay for a
wide range of biologically relevant analytes

Ultimately to the single molecule level



• Exploit the ion transport properties of peptide
nanostructures

• Exploit first the versatility of fluorescence
spectroscopy

New Approach Towards Sensing

• Develop a simple and general assay for a
wide range of biologically relevant analytes

Ultimately to the single molecule level
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Avidin-Biotin System

Avidin : MW = ~67 kDa

Monomer contains 128 amino

acid residues

Biotin : MW = 244.31

Ka = 1015 M-1
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Biotinylated Nanostructures
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Fluorescence Studies
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Control Experiments







Conclusions

• Developed a fluorescent assay using

peptide nanostructures as «!molecular

transducers!»

• Simple and applicable to a wide range of

clinically important label-free analytes
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Gold patterned microarray Simultanous detection of analytes
at single molecule level

Towards Microarray

Nanosensors 


